Introduction
Breast cancer is the most common malignancy in women in the Netherlands. Based on tumor characteristics and personal decision making the majority of these women will chose to undergo breast-conserving treatment (BCT). The principle of BCT consists of a wide local tumor excision and postoperative whole-breast irradiation. Goals of this treatment are to achieve an optimal local tumor control with a good cosmetic outcome [1] . However, breast deformation may occur later on [2, 3] . Considering the incorporation of "shared decision making", it is important to discuss a possible breast deformation as a side-effect of BCT [4] . Timing of this sensitive information during the whole treatment pathway seems to be a relevant issue [5, 6] . How and when do patients want to be informed about the cosmetic aspects of BCT? Currently, literature on the specific information needs of patients concerning the cosmetic effects of BCT is lacking. A number of studies investigated patient-information requirements of cancer patients in general, and assessed the effects of BCT on psychoso-consisting of 12 questions (Addendum 1). Next, based on the evaluation and results of this questionnaire, in 2015 the following items were implemented in our practice to optimize the information:
• The text of the information brochure about BCT was expanded by describing the possible cosmetic consequences and various reconstruction options, such as partial prosthesis or reconstructive plastic surgery.
• The Harvard scale and a Numeric Rating Scale for evaluation of cosmetic outcome were incorporated into the electronic patient file. Patients and medical professionals were asked to standardly give a score during the treatment pathway and follow up visits. The Harvard scale is the most widely used validated and subjective scoring system, categorizing patient's cosmesis into excellent, good, fair or poor [14] .
• With participation of Dutch breast cancer patients a photo book was constructed showing various cosmetic results of BCT.
Next, patients treated in 2016 were evaluated using the same questionnaire (Addendum 2) as previously sent to the patients treated in 2013, with the addition of nine questions concerning specific implementation aspects. These were called the implementation group.
Statistical analysis
The results of both questionnaires were processed using the online application 'Explora' of NVZ Plus (NVZ, 2017) [15].
Data were analysed using the Statistical Package for the Social Sciences (SPSS, SPSS Inc. Chicago, IL, US), version 22.
Descriptive statistics were used to describe baseline characteristics of the study population. Categorical variables were presented as numbers with frequencies. Continuous variables were presented as mean with standard deviation (SD) if normally distributed and median with range (minimum to maximum) if not normally distributed. Proportions were presented with 95%-confidence interval where applicable.
Comparisons between populations before and after implementation of the new information protocols were statistically tested by applying Chi-square statistics for categorical variables and a Mann-Whitney U test for not normally distributed continuous variables. In case of ordinal categorical variables we also did a trend test by calculating the linear-by-linear p-value. Since the intention of this study was mostly hypothesis generating, we did not correct for multiple testing and assumed a potential effect at a two-sided p-value of 0.05.
Results

General information
The response rate to the questionnaires was 78% (n cial functioning and quality of life [5] [6] [7] [8] [9] [10] [11] . However, data on the specific needs for information regarding cosmetic effects of BCT are currently lacking. In 2013, patient experiences regarding their need for information of possible cosmetic effects following BCT, were analysed in our hospital indicating a need for optimization of information in these breast cancer patients [12] . Based on their suggestions, we implemented a number of new information tools and analysed their impact on patient satisfaction.
Aim of the present study was to investigate whether the implementation of additional and more modern information tools about cosmetic outcome of BCT could improve patient satisfaction. It was hypothesized that implementing a number of new information tools would increase patient satisfaction on information.
Methods
This is a comparative case study about patient information needs concerning the cosmetic effects of BCT, comparing data of two cross-sectional studies including a historical setting.
General patient information
Two groups of patients treated for invasive breast cancer or Ductal Carcinoma In Situ (DCIS) with BCT at the breast clinic of Máxima Medical Center (MMC) were studied. MMC is a 614 bed teaching hospital in Veldhoven and Eindhoven, the Netherlands. In our breast clinic some 300 new patients with (invasive) breast cancer are seen yearly by certified breast surgeons and nurse practitioners.
The historical group consisted of patients who were treated in 2013, while the prospective control group was treated in 2016. In 2014 and 2017, respectively at least one year after the breast operation, patients were asked to participate in this study. Patients with a previous mastectomy or BCT of the contralateral breast, BCT in combination with intraoperative radiotherapy, BCT including nipple removal, metastatic disease at presentation or during follow up, as well as patients with local recurrence or any (previous) plastic breast surgery were excluded.
The study was reviewed by the Medical Ethical Review board of MMC (date: 10-07-2012) confirming that the study did not require formal ethics approval. Data were collected anonymously and treated according to present applicable Dutch laws and in line with the Declaration of Helsinki [13] .
Study design
First, patients treated in 2013 (historical group) were asked to evaluate the information they had received from the medical professionals (surgeons and nurse practitioners) about the cosmetic consequences of BCT and other information needs using a questionnaire difference between both groups regarding satisfaction of cosmetic outcome: 65% (n = 48) in the historical group versus 77% (n = 46) in the implementation group (P = 0.39). Table 1 shows changes of various aspects of information on cosmetic outcome after BCT. 71% of the patients in the historical group indicated that they had received information about cosmetic outcome before or around treatment versus 83% of the patients in the implementation group (P = 0.10). Noteworthy, there was a significant difference between both groups regarding the need for information about cosmetic effects: 68% (n = 40) in the implementation group versus 18% (n = 8) in the historical group (P < 0.001). Figure 1A and Figure 1B show that the nurse practitioner has got an increasingly prominent role in informing patients about the cosmetic outcome of BCT. There was no significant difference (P = 0.79) in degree of satisfaction of the given information about BCT using a numeric rating scale in both groups ( Figure 2 ). The mean numeric score in the historical group was 8.1 (SD 1.1) versus 7.8 (SD 1.7) in the implementation group.
Educational material
The timing at which patients prefer to receive information was comparable for both groups, being before operation and during follow up visits for the majority of patients and postoperatively or after radiotherapy for the minority. Patients in both groups (75% in the historical group versus 85% in the implementation group) found it very important that the cosmetic outcome was discussed with them prior to treatment (P = 0.24). There was no statistical significance (P = 0.44) between both groups regarding the satisfaction of the attention that was given to the cosmetic outcome during follow up: 81% of the patients in the historical group versus 88% of the patients in the implementation group found that enough attention had been paid. Both groups indicated that this is an important issue in this part of the treatment process, since the treated breast can change over the years.
Ways of information and patient satisfaction
Prior to implementation, the historical patient group was asked about which methods of information on the cosmetic outcome of BCT they would prefer ( Table  2) . Patients in this group particularly had the need for oral information (87%), followed by written (26%), visual (17%) and digital (20%) information. Most of the = 76/98) in the historical group and 79% (n = 60/76) in the implementation group respectively. The median age of the historical group was 66 years (range: 41-86 years) and 64 years (range: 40-84 years) in the implementation group.
The majority of patients in both groups scored the treated breast compared to the untreated breast as 'no or only a small difference': 82% (n = 60) in the historical group versus 85% (n = 51) in the implementation group (P = 0.98), respectively. There was no significant found that asking about this matter, made the cosmetic consequences of BCT easier to discuss. Because more attention has been paid to the cosmetic effects, patients indicated that during the follow up visits alternative possibilities were discussed (for example partial prosthesis, reconstructive operations). In the historical group, 13% of the patients indicated that these possibilities were not discussed with them, although they felt a need for it, versus 8% in the implementation group.
Discussion and Conclusion Discussion
In this current study we investigated whether the implementation of additional and more modern information tools about cosmetic outcome of BCT could improve patient satisfaction. Although various changes in this respect were implemented, we could not demonstrate a statistically significant enhancement of patient satisfaction between the historical and implementation group, albeit that we saw a trend of improvement on various aspects.
Notably, the need for information about the cosmetic consequences in the implementation group in comparison with the historical group was significantly higher. Possibly, the emphasis that we put on this issue and thereby increasing awareness about this cosmetic subject, led to an increase in the implementation group. This can be seen as some kind of Hawthorne effect [16] , being the effect of an intervention on a study participant that is only due to the fact that there is some study participation. Priority for our study patients patients in the implementation group had received oral (83%) and written (88%) information. 81% of the patients was satisfied about the oral information. Patients indicated that they were told that the treated breast could change over the years. The majority of the patients (74%) were satisfied about the received written information. They found the information flyer about the cosmetic consequences of BCT clear and complete. The photo book with examples of cosmetic results after BCT has been seen by only 19% of the patients and they were satisfied with it. Some patients (other 19%) indicated that they did not have the need for this specific information. Some mentioned that they found the pictures too confronting or that at that moment issues of survival of breast cancer had the priority. However, 54% of the patients noted that a look at the photo book was not offered to them by the nurse practitioner.
Information during follow up
Forty-nine percent of the patients (95% CI 36-62) in the implementation group indicated that during the follow up visits the professional had asked them to give their opinion and score for the appearance of the treated breast. Sixty-one percent (95% CI 48-74) (PROMs)" are considered of the utmost importance, fitting very well within the concept of the development of Value Based Health Care [17] . The value of care is the highest priority and the quality is determined by the patient herself. Our current data show that new implementations are a difficult process. In this present study, two different groups of patients were questioned and evaluated during different time frames and the need for information about the cosmetic outcome appeared to be different. In daily practice we would prefer to focus information on individual needs.
Although in literature specific information on patients' needs for information about the cosmetic effects of BCT in particular is lacking, results from various studies about information needs of cancer patients in general, are very similar to the results of the current study [5, 6, 8, 10, 13] . Patients indicated that they would like to receive oral, written, visual and digital information about the cosmetic consequences which is in line with previous studies [5, 6, 8, 10, 13] .
Limitations
The current study shows that implementation of the presentation of the newly designed photo book concerning various cosmetic outcomes of BCT was not successful. Most of the patients indicated that this specific photo book was not presented to them, while patients from the baseline group indicated that there was a great need for such a tool. Because of this, the result of this specific implementation could not properly be assessed. Furthermore, this outcome shows that this tool is not offered structurally in the treatment pathway.
Another limitation of the present study is that it was difficult to assess the external validity, because the present study was performed in a single centre with a small sample size. Nevertheless, we think that this comparative case study gives a clear overview about breast cancer patient cosmetic information needs.
Conclusion
This study shows that it is difficult to improve an information program concerning cosmetic consequences of BCT, despite the implementation of better tools. Although the majority of patients indicated they were satisfied about cosmesis, the need for information on this issue was greater in the implementation group. This was possibly due to the increased attention on cosmetic outcome paid by the professionals or tendency of present time in which side effects of treatment will become a more important issue. Generally, not all patients want to discuss information about possible side effects (in this case, cosmetic consequences) at the same moment during the treatment process. So, professionals should focus on individual need on cosmetic outcome information during the entire treatment and follow up process of BCT.
was healing and survival. Later but also during various different phases of treatment, they wanted to receive information about possible cosmetic consequences of the treatment from their attending doctor and nurse practitioner. These findings are consistent with literature [6] .
More patients from the implementation group indicated that they had received information about the cosmetic outcome compared to the historical group (83 versus 71%). We had hoped that by improving the information structure about cosmetic consequences, all patients would be informed about this. Although it can be possible that in daily practice, let's say 5% of patients may not have received the standard information package, still more than 10% did not recall having received information 1 year after they actually did.
In both groups the quality of the given information was rated equally using a numeric rating scale. We had presumed that after the implementation phase the quality of care would have been graded higher, but we were not able to confirm this. In the historical group there was a need to get cosmetic information especially in an orally and written way. The addition of written information as an extension on this issue apparently did not result in a higher satisfaction level for these patients. Unfortunately, most of the patients in the implementation group did not receive the visual information provided by the newly designed photo book. Of those who have seen the photo book, the majority was satisfied. Others had no need for this specific book.
Discussion and visualization of the cosmetic effects in the different phases of treatment will lead to realistic expectations by patients. Ultimately, it might become easier for patients to accept a possibly worse cosmetic result and to make the wearing of a partial prosthesis or plastic surgical intervention negotiable [11] . This whole process of information and guidance to come to the right decision during the whole treatment phase is called "shared decision making" [4] . The present data show that by asking patients during follow up about their own opinion regarding the cosmetic aspects, this results in more attention for this topic. We did this by asking to give a numeric rating and application of the Harvard score [14] . By doing so, it becomes easier for patients to discuss the cosmetic consequences. Although, compared to the historical situation in which this was no routine, in the structured implementation period this was done in about halve of the cases. Despite the fact that the majority of patients in this study were satisfied with the cosmetic outcome itself, continuous attention should be paid to the whole group of patients, thus including those who potentially are not satisfied. Therefore we conclude that there is still space for improvement and instructions for members of the whole breast cancer team. 
